Background and Aims: In Western countries, tuberculous anal fistula may not be an issue because tuberculosis [TB] is not common, and this is a very rare form of extrapulmonary manifestation of TB. However in TB-endemic countries, careful diagnostic differentiation is required because the clinical features of TB anal fistula and Crohn's disease [CD] anal fistula are similar, with distinguishing features remaining unclear. We aimed to analyse the clinical features of TB versus CD anal fistulas. Method: Among 13 872 patients who underwent anal fistula surgery from 2003 to 2014, 87 patients with TB fistulas and 116 patients with CD fistulas were included. Data on the annual incidence of TB and CD, as well as the clinical, pathological, ultrasonographic, colonoscopic and surgical data were analysed. Results: Compared with CD, the TB group was older [median: 37 vs 22 years] and underlying chronic illness was more common [20.3% vs 2.6%]. In the TB group, 46 patients [59.7%] showed active or inactive pulmonary TB, and acid-fast bacilli and caseating granuloma were found in 56.3% and 62.1%, respectively. During colonoscopy, mucosal lesions were observed more frequently in CD [96.9% vs 16.9%]. Conclusions: TB anal fistula is clinically very similar to CD anal fistula. In Korea, the incidence of CD anal fistula has recently increased in prevalence, whereas the prevalence of TB anal fistula is decreasing but is still persistent. We recommend that clinicians should prepare for a possibility of TB as well as CD anal fistula in TB-endemic countries including Korea.
Introduction
Anal fistula is one of the most troublesome anal problems and is often treated surgically, such as by seton operation, fistulectomy, or fistulotomy. Most fistulas show a favourable clinical course. However, recurrent or non-healing anal fistulas can be associated with underlying chronic inflammatory bowel diseases, such as tuberculosis [TB] or Crohn's disease [CD] . In Western countries, this may not be an issue because of the prevalence of CD whereasTB anal fistula is a very rare form of extrapulmonary manifestation.
CD is characterised by idiopathic and chronic recurrent inflammation that can involve the gastrointestinal tract from the oral mucosa to the anus. Perianal complications are common in CD.
However the reported incidence of perianal CD varies greatly. In the literature, the incidence ranges from approximately 13% to 27% in population-based studies, and 35% to 45% in studies from tertiary referral centres. 1, 2, 3, 4 In Asian countries, the incidence of CD has increased recently but the phenotypes of Asian patients are different from those of Caucasian patients. The presence of anal fistula at the time of diagnosis is more frequent in Asian countries. 5 Extrapulmonary TB accounts for approximately 5-15% of all TB cases, and anal TB accounts for only an extremely small proportion [< 1%] of all cases. 6, 7, 8, 9 TB is more prevalent in less developed countries. For decades, the incidence and prevalence of TB continued to decline in Korea. However, in recent years, the total number of newly-diagnosed TB patients has increased. For instance, the total number of TB patients has increased from 30 687 [63.5/100 000] in 2003 to 39 545 [78.5/100 000] in 2012, despite the escalated levels of socioeconomic status of the average Korean. 10 Practically, the clinical features of intestinal TB and CD are very similar in clinical, radiological, endoscopic and histological appearances. Accordingly, many clinical and diagnostic trials have sought to differentiate intestinal TB and CD.
The same challenges are faced in making a differential diagnosis between TB and CD anal fistula, with virtually no information available. We aimed to analyse the clinical features of TB and CD anal fistulas.
Methods
During a 12-year period [2003 to 2014], 13 872 patients underwent surgery for anal fistula at Daehang Hospital, Seoul, Korea. Of these, 87 patients were newly diagnosed with TB anal fistula and 116 patients with CD anal fistula after surgery. The patients who already had a diagnosis of tuberculosis or CD before surgery were excluded from our study.
We reviewed the data on the annual incidence, demographic features, surgical history, underlying disease, types of fistula, laboratory tests, histopathology, radiological features, and colonoscopic features of the patients. The study was approved by the Ethics Committee of Daehang Hospital.
Diagnosis of TB fistula was based on at least one of the following criteria: 1] histological demonstration of acid-fast bacilli [AFB] from biopsies; 2] typical caseating granulomatous necrosis; 3] growth of Mycobacterium tuberculosis in tissue culture; and 4] polymerase chain reaction [PCR] positive for M. tuberculosis. In patients with uncertain differentiation between TB and CD, anti-TB medication was tried and the final diagnosis was made based on the rapid clinical response or not to anti-TB therapy. Clinical response was determined by the loss of subjective symptoms and by complete wound healing. 11 The diagnosis of CD was confirmed by clinical evaluation and a combination of endoscopic, histological, radiological, and/or biochemical investigations. Diagnosis was established when TB fistula was excluded and at least two of the following criteria were met: 1] clinical history of abdominal pain, weight loss, malaise, diarrhea, and/or rectal bleeding; 2] endoscopic findings of mucosal cobblestoning, linear ulceration, or skip areas; 3] radiological findings of stricture, fistula, mucosal cobblestoning, or ulceration; 4] macroscopic appearance of bowel wall induration, mesenteric lymphadenopathy and 'creeping fat' at laparotomy; and 5] pathological findings of transmural inflammation and/or epithelioid granulomas. 12 Anal fistulas were classified using the Park classification. 13 Anal fistulas were classified as low [below the dentate line] or high [above the dentate line]. An anal fistula was further subclassified as simple if it was low, had a single external opening, was not associated with pain and if there was no evidence of rectovaginal fistula or anorectal stricture. A high fistula was subclassified as complex, could have multiple external openings, could be associated with pain, and featured rectovaginal fistula, anorectal stricture, or active rectal disease at endoscopy. The presence of the colonoscopic lesions was assessed in six divided segments: the ileocecal area, ascending colon, transverse colon, descending colon, sigmoid colon, and rectum.
The proportion of TB or CD fistula cases were defined as number of newly diagnosed patients with TB or CD anal fistula after surgery, divided by total number of fistula surgeries during the period. The annual number of fistula surgeries during the study period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] was relatively constant, being 1245 ± 191 [mean ± SD]. To evaluate the presumed trends in incidence rates, the study period was divided into three 4-year periods [2003-2006, 2007-2010, and 2011-2014] .
The χ 2 test was used for comparisons between categorical variables and an independent t test was used for comparisons between continuous variables. A p-value < 0.05 was considered statistically significant. All calculations were carried out using SPSS 15.0 version software [SPSS, Chicago, IL, USA].
Results

Patient characteristics
The median patient age at the time of diagnosis was 37 years [range showed pulmonary tuberculosis [an active lesion in 13 and an inactive lesion in 33] in the TB group. In the CD group, the chest Xray was normal in all patients. Of 151 patients who underwent preoperative anorectal ultrasonography, fistula tract was found in 112 [80.1%], and the detected numbers or characteristics of fistula tracts were not significantly different between both groups. All patients tested negative for human immunodeficiency virus.
Characteristics of TB fistula
Most of the TB fistula patients visited our hospital for surgery for recurrent or non-healing anal fistula [ Figure 1A , B]. None of them had a mucosal lesion on the descending or rectosigmoid colon. Six TB fistula patients showed no definitive evidence of a pulmonary lesion on chest radiography, had no positive acid-fast bacilli staining or caseating granuloma on surgical specimens, and had no evidence of intestinal TB inflammation on colonoscopy. Therefore, we arbitrarily attempted anti-TB medication in these patients, who showed a rapid response. Thus a diagnosis of TB was subsequently made. All patients underwent anti-TB therapy for at least 6 months, with no resistance to anti-TB medication noted.
Characteristics of CD fistula
The most common type of CD fistula was also inter-sphinteric 
Presumed incidence trend of TB and CD fistula
During the 12-year study period, the mean annual proportion of TB and CD fistula cases was 0.6% and 0.9%, respectively. The incidence trend of TB fistula generally displayed a declining or steady tendency. That of CD fistula showed a rising tendency [ Figure 2 ]. When analysed in 4-year intervals, the mean proportion of TB anal fistula cases decreased from 0. Table 2 ].
Discussion
Intestinal TB is a rare form of extrapulmonary TB, which constitutes about 1-3% of total TB cases. Anal TB is extremely rare, particularly in non-endemic Western countries, but this is not the case in TB-endemic countries. In a report from South Africa, TB fistula was diagnosed in 7 of 96 patients [7. 3%] who underwent surgery for anal fistula during a 3-year period. 14 A study from Singapore described 18 cases of TB fistulas [1.1%] among 1711 cases of anal fistula. 15 In our study, during a 12-year period, among 13 872 patients who underwent anal fistula surgery, 87 [0.6%] cases of TB fistula were diagnosed. The studies were not population based and could have been affected by referral bias; therefore it is impossible to estimate the regional incidence rates of TB anal fistula.
Anal TB may be associated with intestinal TB. 16, 17 Postulated mechanisms concerning how M. tuberculosis reaches the perianal area are haematogenous or lymphatic spread from infected organs or nodes, ingestion of the bacteria in sputum, and direct spread from adjacent organs. Presently, one-third of the TB patients had active or inactive mucosal inflammatory lesions at colonoscopy, indicating that anal TB is not always continuous with intestinal TB. In other reports, the incidence rates of anorectal involvement among the patients with intestinal TB were 3.6-9.1%. 18, 19 In addition, in our study nearly 60% of patients had active or inactive pulmonary lesions on chest radiography. This suggests that the mechanism of TB fistula can be heterogeneous and unpredictable. The incidence of IBD across Asia, particularly in East Asia, has continued to increase over the past two decades, whereas the incidence of IBD in Western countries has remained relatively stable. 20 Korea is becoming more Westernized with respect to lifestyle aspects including dietary change, sanitation, and industrialised environments. 21, 22 As a result, most diagnostic and therapeutic strategies in Asia have followed European or American guidelines. However, it is undeniable that there exist differences in the disease phenotypes between Asian and Western patients. For example, the proportion of anal fistula at the time of diagnosis is higher in the [10-27%] . 23, 24, 25, 26 Moreover, perianal complications can develop at any time during the course of the disease, and in approximately 10% of patients perianal fistulisation precedes the diagnosis of CD as the first manifestation. 3, 26, 27 Anal TB is clinically very similar to anal CD, and diagnosing TB is difficult with no definitive test providing 100% sensitivity or specificity. Confirmative diagnosis of anal TB depends on histological or bacteriological tests. The typical pathological finding is epithelioid and giant-cell tubercles around caseating necrosis [ Figure 1C ]. However, the pathognomonic presence of caseation is not constant. Another diagnostic finding is the presence of TB bacilli in an anal lesion that is detected by direct examination in the form of staining for AFB, culture for M. tuberculosis, or PCR. Presently, the diagnostic sensitivity of TB fistula is higher than for intestinal TB. In a previous clinical study of 400 subjects with intestinal TB, pathological examinations for caseating granulomas and AFB staining revealed a low diagnostic sensitivity for diagnosing intestinal TB; colonoscopic biopsy specimens revealed AFB in 56 patients [14.0%] and caseating granulomas in 44 patients [11.0%] . 28 In our study, caseating granulomas were noted in the surgical fistula specimens of 84 [62.1%] patients, with AFB present in 49 [56.3%] patients. M. tuberculosis culture and TB-PCR have additional value in diagnosis because they can increase the diagnostic yield and exclude AFB positive lesions caused by nontuberculous mycobacterial infections. 29 However, M. tuberculosis culture and PCR are not routine tests; they were seldom performed [10] .
in our hospital during the study period. In addition, our analyses showed that IGRA was useful and promising in differential diagnosis of TB fistula from CD fistula, although only 13 cases of IGRA were studied. According to our colonoscopic results, intestinal mucosal lesions co-existed more frequently in patients with CD fistula, indicating that the presence of intestinal luminal disease would be more suggestive of perianal CD than TB.
To our knowledge, this is the first study comparing TB anal fistula with CD anal fistula. There are some limitations. The data were retrospective and the medical records were not complete due to missing data. Second, the data were collected in a single centre. The incidence data of this study apply only to the patients in our hospital and not to the general population of Korea. Thus, we hypothesised that the annual trend of the incidence of TB and Crohn's fistulas could be estimated by extrapolating from our surgical data. Third, the data excluded other types of perianal disease including anal abscess, anal fissure, and anal stenosis. We planned to include only fistulising TB or CD because in these we could obtain enough surgical specimens to facilitate the differential diagnosis. Fourth, the diagnostic data concerning TB fistula was very heterogeneous since the diagnostic approach was not uniform during the 12-year study period.
In conclusion, we confirmed that TB anal fistula is clinically similar to CD anal fistula, which can confuse diagnosis in TB-endemic countries. The incidence of Crohn's fistula has recently increased, with TB fistula decreasing but still present in Korea. We recommend that when patients present with recurrent complex perianal fistula in TB-endemic countries, including Korea, the possibility of TB as well as CD fistula needs to be considered. Moreover, with the resurgence of TB in Western countries caused by human immunodeficiency virus infection, biological and immunosuppressant agents, and cancer, it is our hope that the present results will alert clinicians to the potential clinical significance of TB. 
